Introduction
HIV has rapidly spread among men who have sex with men (MSM) in China during the past decade. The first national epidemiological survey of HIV among a total of 47,231 MSM from 61 cities from February 2008 to September 2009 revealed an overall prevalence of 4.9% for HIV infection (1) . The percentage of HIV infection in China attributable to homosexual transmission has increased from 12.2% in 2007 to 27.2% in 2015 (2) . The MSM population has the highest estimate of HIV incidence among all known risk groups (e.g., injection drug users) (3) .
There is a large body of epidemiological research documenting the influences of characteristics such as substance misuse and unprotected sex with multiple partners on contracting HIV among MSM in China (4-6). Meanwhile, the international literature reveals that intimate partner violence (IPV), which is a subset of interpersonal violence and generally defined as occurring between spouses or other intimate partners, and encompasses multiple domains of violent behavior (e.g., physical, sexual, psychological, financial, stalking) (7), is another major determinant for contracting HIV. However, this body of IPV-HIV literature primarily focuses on women (8, 9) .
While IPV and its association with HIV infection and/or non-HIV sexually transmitted infections (STIs) among MSM are seldom examined (10, 11) , the limited literature does suggest that IPV may be a common experience among MSM with a prevalence like or even higher than that among heterosexual women, and have associations with increased odds of substance use, depressive symptoms and engagement in unprotected anal sex (9, (11) (12) (13) (14) (15) .
To the best of our knowledge, there are only two studies examining the relationship between IPV and sexual-related risks among MSM in China. In a study on MSM in Shanghai, China, Dunkle et al. reported a IPV prevalence of 51% and an association of IPV with more unprotected sex and more sex linked to alcohol and other substance use (16) . Another online survey in China reported that 29.8% of MSM have experienced at least 1 type of IPV, and men who have experienced IPV are more likely to have participated in group sex, to have had sex in exchange for gifts or money, and to selfreport having tested positive for HIV (17) . However, the association between IPV victimization and confirmed HIV infection has not been assessed in these two studies, which compromised the reliability of the association between IPV and HIV infection.
To fill this gap, we conducted a cross-sectional study to examine the prevalence of IPV victimization and its association with risk behaviors and HIV infection among MSM in Shanghai, China.
Materials and Methods

Study Design and Participants
Between March and August 2015, MSM clients accessing services from two voluntary HIV voluntary counseling and testing (VCT) clinics in Shanghai, China were invited to participate in a cross-sectional survey. To be eligible, potential participants must be: (1) born a biological male, (2) ages 18 years or older, (3) have had oral and/or anal sex with another man in the past 12 months, and (4) be able to give written and verbal consent. The study was approved by the Institutional Review Board of Fudan University and written informed consent was obtained from each participant.
Data Collection
Each participant was given a face-to-face interview using a standardized questionnaire to solicit information pertaining to socio-demographic characteristics, sexual behaviors, illicit drug use, and history of STI diagnosis (e.g., syphilis, gonorrhea, chlamydia, genital herpes and genital warts). HIV testing was also performed.
Behavioral Measures
IPV from a male sexual partner (or IPV victimization) was measured by 25 items soliciting lifetime experience of physical, sexual, psychological, deprivation or neglect, and other violence from a male partner. These items were developed in accordance with the definition and typology of violence of the World Health Organization (18) , the construction of items used in the WHO Multi-country Study on Women's Health and Domestic Violence against Women (19) , with some having previously been validated in the study of IPV and sexual behaviors among MSM in Shanghai and in the nationwide online survey of sexual health among MSM in China (16, 20) . These 25 forced-choice items cover five domains: physical violence (7 items), sexual violence (3 items), psychological violence (5 items), deprivation or neglect violence (7 items), and other violence such as having ever been threatened to reveal their sexuality (3 items).
HIV Testing
Serum samples were screened for anti-HIV IgG antibody by an enzymatic link immunosorbent assay (ELISA) (Wantai Bio-Pharm, Beijing, China). All samples that screened positive for HIV were subject to another antibody testing with another HIV diagnostic kit using ELISA tests. The positive samples were then confirmed by a Western Blot Assay (HIV BLOT 2.2; Genelabs Diagnostics Pte Ltd., Singapore). All laboratory tests were performed according to the manufacturers' instructions.
Data Analysis
The distributions of socio-demographic characteristics, sexual behaviors, illicit drug use, diagnosis of any STIs, and IPV victimization were tabulated as percentages. HIV prevalence was compared using chi-square test or Fisher's exact test when appropriate. Univariable and multivariable logistic regression analyses were performed separately to explore sociodemographic and sexual behavioral correlates of various types of IPV victimization. To examine the correlation between IPV victimization and HIV infection, multiple logistic regression model was employed with adjustment for demographic variables. All statistical analyses were performed using SPSS software (SPSS Inc., Chicago, Illinois, USA). associated with physical violence.
HIV Infection and Its Association with IPV Victimization
Eighty-five participants (11.6%) were tested positive for HIV. The HIV prevalence was significantly higher among participants with lower education, HIV-risk taking behaviors including commercial sex, casual sex, multiple partnership and illicit drug use, as well as diagnosis of a STI ( Table 1 ). As shown in Table 2 , the HIV prevalence was 11.4% for those without any IPV, 20.0% for those with one type of IPV and 9.4% for those with two or more types of IPV. No separate and significant association was identified between HIV infection and any of the five violence domains using bivariate chi-square test (Table 2 ). However, there was a marginally significant association between HIV infection and IPV after adjusted for age, education, marital status and sexual identity according to a multivariable logistic regression analysis (Table 4) .
Discussion
In this study we examined IPV among MSM in China, and its association to HIV infection. Our finding reveals a relatively high prevalence of IPV victimization among MSM attending VCT clinics in Shanghai, China. It is similar to the rate reported by the nationwide online survey among MSM in China (17) , but lower than the rate among MSM in Shanghai reported by Dunkle et al (16) . The possible explanation for the discrepant results between our study and the Dunkle's is that about a half of participants in Dunkle's study were "money boys" (i.e., man who sells sex to man), who may be more vulnerable to IPV than general MSM.
The difference in estimating IPV prevalence may also reflect differences in sampling methodology used in the three studies. We used a clinic-based methodology to recruit MSM, whereas Dunkle et al. used Respondent-driven sampling methodology which has been shown for attracting higher risk populations such as "money boys." Indeed, Ibragimov et al. argue that type of recruitment method used is likely to reach a certain sub-type of MSM with a specific risk profile (21) ; therefore, these researchers recommend multiple methods are needed to obtain a representative sample of MSM.
Consistent with the known literature (11, (22) (23) (24) (25) (26) , we also found that MSM engaging in high-risk sexual behaviors such as commercial sex and casual sex, or had a history of STIs are more likely to report IPV victimization. Notably, our findings reveal that young MSM reported more sexual violence than older MSM. One possible explanation for this phenomenon might be due to sexual mixing with older male partners among young MSM in Shanghai, partly for emotional,
Results
Socio-demographic Characteristics
A total of 760 MSM were approached and identified to be eligible. Of them, 732 (96.3%) participated in the study. Among the participants, 83.9% were younger than 35 years old; 80.3% were never married; 59.7% were migrants (i.e., not born in Shanghai); 78.3% had college education; and 73.6% self-identified as gay. Approximately 9.8% of the participants had ever used illicit drugs (Table 1) .
Homosexual Behaviors
Fifteen-percent of the participants had ever engaged in male-to-male commercial sex. Participants reported a high prevalence (61.9%) of lifetime experience of sex with a casual male partner(s). Nearly two-thirds (66.9%) of the participants reported having had two or more male sex partners in the past year. About 14.1% reported having ever been diagnosed with a STI.
Prevalence of IPV Victimization
Among the participants, the overall prevalence of any type IPV victimization suffering from a male sexual partner(s) was 24.3%. Specifically, the prevalence was 6.6% for any form of physical violence; 5.5% for any form of sexual violence; 8.2% for any form of psychological violence; 20.1% for any form of deprivation or neglect violence, and 2.3% for any form of other violence (Table 2 ).
Correlates of IPV Victimization
As shown in Table 3 , multivariable analyses reveal that MSM (1) who ever had commercial sex with a male sex worker(s) (AOR = 2.53, 95%CI: 1.19 to 5.39) and a diagnosis of any type of STI (AOR = 2.14, 95% CI: 0.98-4.66) reported more sexual violence; (2) who aged 35 years and older reported less sexual violence (AOR = 0.26, 95% CI: 0.07 to 1.02); (3) who ever had sex with a causal male partner(s) in lifetime reported more psychological violence (OR = 2.53, 95% CI: 1.25 to 5.12) and deprivation or neglect violence (AOR = 1.75, 95% CI: 1.14 to 2.68). Other forms of violence were positively associated with a diagnosis of any STI (AOR = 3.28, 95% CI: 1.05 to 10.27), but negatively associated with having college or advanced education (AOR = 0.23, 95% CI: 0.06 to 0.93) and MSM who self-identified as gay (AOR = 0.23, 95%CI: 0.08 to 0.71). Having experience of any type of IPV victimization was positively associated with having sex with a casual male partner(s) (AOR =1.72, 95% CI: 1.15 to 2.57) and diagnosis of any STI (AOR=1.80, 95% CI: 1.12 to 2.88). Lifetime illicit drug was marginally financial and instrumental support (27) . In such relationship, young MSM may be at a disadvantage position and thereby are more likely to be victims of sexual violence. Sex with older male partners may also increase their risk of HIV infection (27) . The relationship between IPV and HIV infection among MSM population has been reported in some but not all studies (10, (28) (29) (30) . In our sample, HIV infection is marginally associated with having experienced any form of IPV victimization. Nonetheless, our descriptive data indicate that higher prevalence of HIV infection is only observed among those with sexual violence compared with those without, suggesting that the link between IPV and HIV infection is mostly related to sexual violence. The discrepancies between studies might be due to the confluence of various types of IPV and its impact on HIV risks. For example, an initial act of physical violence might be likely to escalate sexual violence among intimate partners. Further research is needed to elucidate the dynamics of IPV "penetration" on victimization.
The current study had several limitations. First, all participants were recruited from VCT clinics in Shanghai, limiting the ability to generalize the findings to other MSM populations in China. Second, due to the cross-sectional nature, the temporal order between IPV victimization and HIV infection could not be determined. Third, our data were self-reported, some sensitive topics such as sexual behaviors and IPV victimization experiences might be underreported by participants due to the social desirability; and these were lifetime not recent experiences and behaviors, thereby recall bias could not be neglected particularly for older MSM 
